Effects of inspiratory elastic load on respiratory control in hypercapnia and exercise.
Five healthy young men underwent two separate steady-state incremental exercise runs within the aerobic range on a treadmill with alternating periods of breathing with no load (NL) and with a discontinuous inspiratory elastic load (IEL) of approximately 10 cmH2O/l. End-tidal PCO2 was maintained constant throughout each run at the eucapnic or a constant hypercapnic level by adding 0-5% CO2 to the inspired O2. Hypercapnia caused a steepening, as well as upward shift, relative to the corresponding eucapnic ventilation-CO2 output (VE-VCO2) relationship in NL and IEL. Compared with NL, the VE-VCO2 slope was depressed by IEL, more so in hypercapnic [-28.7 +/- 7.2 (SE) %] than in eucapnic exercise (-16.0 +/- 2.8%). The steady-state hypercapnic ventilatory response at rest was also markedly depressed (-32.1 +/- 11.2%). Occlusion pressure response was augmented in response to IEL during eucapnic exercise (88.7 +/- 13.3%) but not during CO2 inhalation at rest or during exercise. Breathing pattern characteristics were similar regardless of the type of stimulus input and the level of inspiratory load. Results are consistent with the notion that the control of VE and breathing pattern may both be influenced by a balance between the prevailing chemical drive and a propensity of the controller to reduce respiratory effort.